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Introduction 

• Generally accepted definitions of LOC-I lack clarity and 

detail 

• A clear and comprehensive definition is fundamental to 

the development of future intervention strategies for 

prevention, recognition and recovery 

• An FDM/FOQA programme including LOC-I requires 

detailed, unambiguous (event) data-driven definition to 

identify pre-cursors 
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Statistics 

Turboprop aircraft had a significantly higher average rate of LOC-I (0.68 per million flights) when 
compared to Commercial Jets (0.09) 

 (Turboprops generally operate at lower height AGL and at slower speeds and are more 
susceptible to environmental factors such as icing/gust disturbance?)   

Ref: IATA GADM 
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*Based on IATA, JSAT, EASA, CICTT Definitions 

LOC-I Definitions*.... 
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Previous Studies – Causal Factors  

Ref: Jacobson (2010) 
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Previous Studies 3Cs 

Ref: Belcastro (2016) 
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Pre-cursors to Stick Shaker Activation 

Event Analysis (2008-2012) 

Ref: ATSB (2013) 
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Intended Flightpath 

“Angle of attack (AOA) is the angle between the oncoming air 
or relative wind and a reference line 

on the aircraft or wing.” 

Pitch angle Angle of 
attack 

Flight path angle 

𝛼   =    𝜃   −    𝛾 
𝛼 

𝜃 

𝛾 

Source: Adapted from Boeing 
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Stalls & Flight Regimes (Jet Transport) 
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Upsets 

• Pitch Attitude 

– < 10 deg Nose Down or 

– > 25 deg Nose Up 

• Bank Angle > 45 deg 

• Flight within the above but at 

airspeeds inappropriate for 

conditions 

Source: FAA URTA & Boeing 

But what about:- 
• Alpha/Beta? 
• Rate of change of Pitch/Roll/ Yaw? 
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Revised Definition? 

• Deviation from intended flight path such that the safety of crew, 

passengers & aircraft is significantly threatened 

• Maybe triggered by:- 

– intentional or unintentional manual pilot control input 

– automation (Flight Mgt. or Flight Director) 

– automation and/or system(s) failure 

– environmental factor(s) 

– or any combination of the above 

• Resulting in a:- 

– Unusual attitude in pitch, roll, yaw or any combination or 

– Full aerodynamic stall, asymmetric stall or tail stall 

• That maybe recoverable if:- 

– recognised by the crew (SA) given  

– sufficient height above terrain &  

– sufficient pitch, roll & yaw control authority (controllability) 

 



© Mike Bromfield 2017 16 16 

Questions? 

Dr Mike Bromfield 

Flight Safety Researcher / Senior Lecturer in Aerospace 

Vehicle Dynamics & Safety Group 

Centre for Mobility & Transport 

 +44 (0) 24 77 65 88 41 

mike.bromfield@coventry.ac.uk 
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